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以 KOH蝕刻 54.7°等腰三角形溝槽，溝槽寬 115μm












With the development of miniaturized and high
power electronic devices in recent years, electronic heat
dissipating apparatus have become important. This
project is the third part of the Integrated three years
project of MEMS group in the Tamkang University.
The objective of this sub-project is to develop the
packaging and testing technologies of the micro coolers
composed of micro channel heat sink and micro heat
pipe spreader.
Rectangular micro channel heat sink made of (110)
orientated silicon wafer is produced by anisotropic etch
that is compatible with semiconductor producing
processes. By using different etching rules to obtain a
series of distinct geometric configurations with micro-
scale rectangular channels on 1 cm2 and 23 cm2 areas,
which combined with Pyrex # 7740 glass by anode
bonding to fabricate a cubic micro structure.
Experiments were conducted to investigate the flow and
heat transfer phenomena of single-phase forced
convection of coolant (DI water) flowing through micro-
channels involved micro-scale with hydraulic diameter
Dh=66.7 ~ 343 mm and As=0.25 ~ 6.
We use KOH etchant to etch 54.7° lumbo-equal
triangle ditch, 115 µm in width, 24.5mm in length, and
127 in number, in square area 25.4mm on (100) 4-inch
silicon wafer, and bond it with 7740 glass by anodic-
bonding to complete the structure of micro heat pipe.
This report also present a fabrication process of a star
channel micro heat pipe. The star channel have six acute
angles which can provide better capillary force.
Testing have been conducted to evaluate the
performance over a range of fluid volume, heat fluxes
and working angle. We glue heater on the evaporator
section of the heat pipe, infuse cold water through a
copper pipe in the condenser section, and paste a K-type
thermocouple on the micro heat pipe in the direction of
the length. Then we join the thermocouple to a data
acquisition system and adopt Fourier’s Law to calculate
effective heat conductivity as capacity evaluation.
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D = 300 mm
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圖 13 光纖對準與微熱管流道關係圖
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圖 14 工作液體充填示意圖
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圖 15 微熱管性能測試系統示意圖
